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FRIDAY 


RT-11 USER 


COURSE OUTLINE 


OVERVIEW OF RT-11 
MONTTOR COMMANDS 

UTILITY FUNCTIONS 
CONCISE COMMAND LANGUAGE 


PROGRAM DEVELOPMENT 
EDITOR 
MACRO 
FORTRAN 
LINK 


PROGRAM DEBUGGING TOOLS 
LIBRARIES 

INDIRECT COMMAND FILES. 
RT-11 FILE STRUCTURE 


OVERLAYS ; 
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BASIC 


SYSTEM GENERATION 
BATCH PROCESSES 


MONDAY : 


rod 


TUESDAY: 





WEDNESDAY : 


THURSDAY : 





FRIDAY: 


RT-11 USER 


READING ASSIGNMENTS 


INTRO. TO RT-11 CHS. 1-4,7 
SYS, USER GUIDE CHS, 1-3 
- CH4.4 (SKIM CMDS) 


, 


LO vn 


INTRO. TO RT-11 CHS, 5,66859511-13~ 
SYS, USER GUIDE  CH.4 (SKIM CMDS) 
CH:5 


INTRO, TO RT-11 CHS, 14016" 
SYS, USER GUIDE CHS, 4,3,12,16 


INTRO. TO RT-11 CHS. 10,15 
SYS, USER GUIDE CH, 11.6 


SYSGEN CHS, 1-3 | 
SYS, USER GUIDE  CHS.17,18 APP.A 


RT-11 “MINIMUM REQUIREMENTS 


RANDOM ACCESS DEVICE 


DISKS - RPO2, RPO3, RKO6, RKO5, RSI, 
RSO3, RSO4 


DISKETTE - RXO1 (FLOPPY) 
DECTAPE - TU56 


CONSOLE TERMINAL 


Smale job 
FOR SJ MONITOR - 8K WD. MEMORY 
foreqvownd / backavewnd 
FOR FB MONITOR - 16K WD. MEMORY 
KW11 LINE FREQUENCY CLOCK 
uxtemded Memory. 
FOR XM MONITOR - 24K WD, MEMORY 
KT11 MEMORY MANAGEMENT UNIT 


RT-11 MONITOR 


PROVIDES THE USER WITH 
,CONSOLE TERMINAL SERVICE 
SYSTEM COMMANDS 
.PROGRAM REQUEST SERVICES 
.FILE SUPPORT 


sACCESS TO DEVICE HANDLERS 


EXISTS AS THREE SEPARATE SECTIONS 
IN MEMORY, THEY ARE 


RESIDENT MONITOR RMON 
USER SERVICE ROUTINES USR 


KEYBOARD MONITOR KMON 





IS7I7717T—-- ZZ 
Hicd MEMORY 


RT-11 MONITOR 





RESIDENT MONITOR (RMON) 


~ PROGRAMMED REQUESTS (PR’S) FOR ALL 
SERVICES OF RT-11 


- CONSOLE TERMINAL SERVICE 
~ ERROR PROCESSOR 

- EMT PROCESSOR 

~ SYSTEM TABLES 


- SYSTEM DEVICE HANDLER 


RMON IS THE CORE RESIDENT PART OF RT-11 


RMON 
RT-11 MONITOR USR 


KMON 


USER SERVICE ROUTINES (CUSR) 


. PROVIDES SUPPORT FOR RT-11 FILE STRUCTURE 
A) LOADS DEVICE HANDLERS 

B) OPENS FILES 

C) READS OR WRITES FILES 


D) DELETES, RENAMES FILES 


E) CREATES NEW FILES 


- USES THE COMMAND STRING INTERPRETER (CST) 
TO DECODE DEVICE AND FILE 1/0 INFORMATION, 


CSI IS PART OF THE USR, 


- SWAPS IN AND OUT TO ALLOW THE USER MAXIMUM 


CORE AVAILABILITY. SWAP AREA PART-GF-HONTTOR 


SwAp. svS 
FILE ON DISK, “gh vse 4 Kanon 


Age WRijjen Jo Anp READ Feya 
SWAP. SNS 


A) 


8B) 


C) 


D) 


E) 


RT-11 MONITOR 





KEYBOARD MONITOR (KMON) 


ALLOWS THE. USER TO: 

ASSIGN LOGICAL NAMES TO DEVICES 

RUN PROGRAMS 

LOAD DEVICE HANDLERS 

CONTROL F/B OPERATIONS 

MODIFY MEMORY LOCATIONS 

PROVIDES COMMUNICATION BETWEEN THE USER. . 
CONSOLE AND RT-11 VIA THE SYSTEM COMMANDS 

PROMPTS THE CONSOLE WITH A PERIOD(,) 


UNDER THE F/B MONITOR, KMON (WHEN RUNNING) 
IS THE BACKGROUND JOB. 


SWAPS TO ALLOW MAXIMUM CORE AVAILABILITY. - 
SWAP AREA PART OF MONITOR FILE ON DISK, 


SINGLE JOB MONITOR 


CORE LAYOUT 








HIGH 
ALWAYS 
RESIDENT RMON 2K 
DEVICE HaAwDLeR 
ARe lLoavep 
USR 2K Btlow RMow 
RESIDENT | 
AS NEEDED ( 
(SWAPPABLE) 
KMON ,5K 
USER AREA 
“ 
RESIDENT SYSTEM COMMUNICATION AREA 
0 


tSER PROGRAMS CAN Gy ALL THE WAY 
YP To Rmow 


Isee - 4a syacic 





te 


FOREGROUND/BACKGROUND MONITOR 


RESIDENT 


SWAPPABLE 
BY 
BACKGROUND 
WHEN SPACE 
NEEDED 


RESIDENT 








CORE LAYOUT 
EOREGROUND LOADED 


—_—— _ —_———~ —— HIGH 


RMON 4K 


FOREGROUND AREA INC DEVICE 
HANDLERS & STACK 


KMON 1.76 








BACKGROUND AREA 


HAD 


SYSTEM COMMUNICATION AREA 





SHOW 


TT (RESIDENT) 
RK (RESIDENT) 


RKO 
<FREE> 
<FREE> 
<FREE> 
<FREE> 
<FREE> 

DX 

DT 

MT 
<FREE> 
<FREE> 

LP 

BA 


= SY , DK 


SHOW DEVICES 





DEVICE STATUS VECTOR 
DX INSTALLED 000264 
DT INSTALLED 000214 
RK RESIDENT 000220 
LP INSTALLED 000200 
CR NOT INSTALLED 000 230 
MT INSTALLED 000224 
NL NOT INSTALLED 000000 
PC NOT INSTALLED 000070 
CT NOT INSTALLED 000260 


- SHOW CONFIGURATION 
RT-11FB VO3B-00 


BOOTED FROM RKO: 

RESIDENT MONTOR BASE IS 140026 

USR IS SET SWAP 

TT IS SET NOQUIET 

INDIRECT FILE ABORT LEVEL IS ERROR 
INDIRECT FILE NESTINS DEPTH IS 3 


PDP 11/04 PROCESSOR 
PARITY MEMORY 
60 CYCLE SYSTEM CLOCK 


NO SYSGEN OPTIONS ENABLED 
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000074 





*QIRECTORY ETO? 


YVTMAC «MAC 7 O1-Aus-77 DEMOFG.MAC 5 
CT +MAC 7 14-Aus-77 FSN «MAC 31 
DEMOFG.SAV 7 O7-Tlec~77 DEMOFG.REL 8 
DEMOFG.OBJ 1 08-Dec-77 uy SYS 2 
BTX ~SYS 2 14-Aug-77 Lim »SYS 4 
cM +MAC 19 14-Aug-77 

11 Files, 93 Blocks 

471 Free blocks 

»DIRECTORY/BRIEF [TO$ 
VTMAC .MAC DEMOFG.MAC rT »MAC FSM 
NEMOFG,REL DEMOFG.OBJ NT »SYS LiTXx 
LM MAC - 

1i Filesy 93 Blocks 

471 Free blocks 

»DIRECTORY/BLOCKS UTO?: 
VTMAC «MAC 7 O1-Aus-77 14 DEMOFG. MAC 
rit MAC 7 14-Aug-77 26 FSM MAC 
DENOFG.SAV 7 O7-Nec-77 64 DEMOFG.REL 
DNEMOFG.OBRJ 1 08-LTec-77 7? CT SYS 
LiTxX »SYS 2 14-Aug-77 B82 TM »SYS 
cM MAC 19° 14-Aug-77 88 

li Filesr 93 Blocks 


471 Free blocks 
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01-Aug-77 


14-Aug-77 
07~Lec-77 
14-Aug-77 
14-Aug-77 
»MAC TEMOFG.SAYV 
SYS tM SYS 
3 01-Aug-77 
31 14-Aus-77 
8 07-Nec-77 
2 14-Aug-77 
4 14-Aug-77 


DK:SAMPLE.DMP 


BLOCK NUMBER 00000 
O000/ 044124 051511 644440 020123 020101 040523 050115 042514 *THIS IS A SAMPLE* 
0207 V05015 052594 050115 043040 046111 027105 006456 630412 *,.DUMP FILE....1* 
O040/ 031462 032464 033466 034470 006460 040412 041562 042504 *234567890,.ABCDE* 
060/ 043506 044510 045512 006514 046412 047516 050520 051522 *FGHIUKL..MNOPQRS* 
100/ 052524 053526 054530 006532 000012 000000 00000G CO0000 ¥*TUVWXYZ.....0000* 
1297 000000 060000 000000 000000 000000 000000 000060 000000 #..ccreccceeseueek® 
140/ 90000 000000 000000 000009 O00VOO DOVD0G 00000G D00000 Fr... cercseceveeset® 
160/ 000000 000000 000060 000000 000000 000000 O00GCO DU0000 Freceecccncrccveet 
2097 0G0G00 009060 000000 000000 000000 000000 CO0GUG 000000 Fee reccecccenveet 
220/ 000000 000000 000000 000000 900000 000000 GO00MO 000000 Frececcrecececvcet® 
240/ 096000 000009 000000 000000 000000 000000 000000 00G000 Fececeeceeeccccnet® 
260/ 990000 000000 900000 000000 000000 000000 000000 000600 Frecseccueesenceet 
300/ 090900 000000 000000 000090 000000 000000 000000 000000 Frc. cece secccevee® 
320/ 090000 609900 000000 000000 060000 000000 000000 O0G000 *. oe .ecececcccnneet 
2407 009090 000000 006000 0000900 000000 000000 000000 G0G000 Fr... cece cecc coe? 
3607 909000 000090 009000 000000 000006 000060 O0000O CO0000 Frc ccecaccsecneeé 
409/ 0090800 090000 000000 600000 900000 000000 DOGOUDO D00G000 F. ec ccc ceccw erent 
4207 909000 090000 000000 000090 000000 OGUL00 DUGOGD OCOD000 Frecrereccveccceee®. 
4407 U990UD 000000 000000 900006 000000 G00000 UOKDOD CODCOD Frccceccenceccecnt® 
469/ 339000 GC00000 0G0600 000009 COG0CO O0OLOL COUO00 000000 Freie ccneecsveet® 
OK SAMPLE, DMP/38 
BLUCK KUMBER 00000 
0907 124 110 111 123 040 t11 123 040 101 040 123 161 115 120 114 105 
TR I s 1 s A S A M P LL ¢é 
0207 815 012 104 125 115 120 040 166 111 114 105 656 056 015 G12 061 
. »~ BD UM Pp FoI b €& , : . . 1 
0407 962 963 064 USS O66 067 970 071 060 015 O12 101 162 103 104 105 
; 4 3 4 5 6 7 86 9 oO, ~- A B C OD €E 
0697 106 107 119 111 112 113 114 015 012 115 116 117 120 121 122 123 
FG H kt J kK Ls, - M N OF P Q@ Rf 
100/ 124 125 126 127 130 131 132 015 012 000 000 000 000 060 600 000 
To U Vow xX y Z@  , . . . . . . : 
120/ 000 009 009 G00 900 000 000 000 000 000 600 060 006 G00 000 dv0 
1407 099 009 G90 000 090 000 000 000 000 G60 006 000 000 000 000 000 
160/ 060 000 000 000 090 000 690 000 0G0 0G 060 On0 000 C00 600 O00 
200/ 000 090 999 000 090 000 000 000 000 000 000 066 G00 600 000 600 
22U/ vu0 900 009 000 000 000 090 000 900 008 0vC 000 006 CuN 000 bog 
2407 009 000 090 000 900 900 000 000 06 cod veU COO O00 O00 O00 Gov 
2607 0U0 OVO 600 006 200 000 006 G00 000 000 000 006 000 G00 600 B00 
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TO CREATE NEW SYSTEM DISK ON DX2; 
INITIALIZE DX1: = weqtialize /Bam Dx: 
, COPY. FILES TO.DXL: usp THe Appruye Files 


» COPY/BOOT DX1:DXMNSJ.SY¥S°DX4 
bys DXMNEB.SYS DXxI- 
' WILL BRING Vp BB MONITIR 


TO DISCOVER AND MASK BAD BLOCKS ON RKO: 
, DIRECTORY/BADBLOCKS/FILES RKO: 
(RECOPY FILES AS NECESSARY AND DELETE THEM - 
ASSUME BLOCK 37 BAD| . 
. RUN DUP 


* FILE.BAD = /C€:37:1 
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RT-11 PROGRAM DEVELOPMENT 


















CHOOSE LANGUAGE 
| AND CODE PROBLEM 
ON PAPER 


IMPLEMENT CODE ONTO 
PROPER COMPUTER 

MEDIUM BY USING THE 
RT-11 TEXT EDITOR 



















SOURCE 
PROGRAM 
.FOR 


SOURCE 
PROGRAM 
MAC 






| FORTRAN 
COMPILER 






Y 





LOAD 
IMAGE 
PILE 
LDA 
N\' 
EXECUTE FOR 
: STAND-ALONE 


SYSTEMS 


DEBUG 
MACRO-11 USE ODT 
FORTRAN USE FDT 
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EDITOR SESSION 


*EQIT/CREATE DEMOQ.MAC 


KI. »MCALL EXIT 

START?! CLR RO , 
MOV #1647.9R1 

Ait RAL\LANOL WRI 
ONC R9TU 
INC RO 
DEC RZ 

Az: INC Ri 
UMT- Al 
+EXUT 

WORDGS$ .WORD 3762, 
+ENI! START 

$$ 

KESS 

K105$% 

XOLS$ 
»MCALL .EX-3JOL$$ 
»MCALLK4A$$ 

KV$$ 
INC RO 

K-2AVSS 
MOY #1647. 9R1 

KBL6% 

MOV #1447, 9R1 

Alt ROL WRI! 

INC RO 

KVS$ 
MOY #1647. 9R1 - 

* 

KES $ 

KG1647$$ 

AVS 
MOV $1647.94 

KOL $$ 
MOV #1647XEG1547$0L$$ 
MOV #€1647K-21V$$ 
MOY #16,9R1 

XGWSOLSS 

AL: ROL WkIOSVS$ 

Al: ROL WORT 

KGUMTSOL. SS 
UMTH-3CELTS$VS$ 
BLT Al 

KGEXUT$SOL$$ 
»EXUTH=CEXITEV$$ 
-EXIT 

AGWORIISIC 2 $USS 

WORD? WORT 3762. 

x 
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EDITOR SESSION 


KES 
KGINCHEVSS 
INC RO 
KOLS$ 
INCKOAOLS$ 
xI BPL A2 
$$ 
K-AVUSE 
BPL A2 
K4L 9% 
BPL A2 
INC RO 
DEC RS 
A2% INC Ri 
K2AVUS$ 
DEC RS 
KK SS 
KB/L$$ 
»-MCALL «EXIT 
START: CLR RO 
MOV B16. 9 RL 
Alt ROL WORT 
BFL A2 
INC RO 
ABs INC Ri 
RLT Al 
»EXIT 
WORT? WORT 3762. 
»END START 
KEX$S 
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MODIFICATION OF DEMO. MAC 


/EDIT DEMO.MAC 


CREATES TENTATIVE FILE DEMO.MAC 
UPON EXIT RENAME DEMO.MAC TO DEMO, BAK 
AND MAKES DEMO.MAC PERMANENT 


*R$$ 


THE READ COMMAND READS ONE LOGICAL PAGE OF TEXT 
INTO THE TEXT BUFFER. A LOGICAL PAGE IS TERMINATED 
VIA: 


A FORM FEED CHARACTER - INSERTED BY USER, 
AN END OF FILE, 


IF THE EDITOR'S BUFFER SPACE IS WITHIN 500 CHARACTERS 
OF BEING FILLED. THE INPUT WILL TERMINATE WITH THE 
NEXT CR-LF COMBINATION, 


UNDER THE SINGLE JOB MONITOR, AN 8K SYSTEM MAY HOLD 
ABOUT 6,000 CHARACTERS IN ITS BUFFERS. THIS IS EXPAND- 
ED BY 8,000 CHARACTERS FOR EACH ADDITIONAL 4K OF MEMORY, 
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DIRECTORY 


FILE STORAGE 


SYSTEM DEVICE STORAGE ALLOCATION 


LOGICAL 
: BLOCK NUMBER 
BOOTSTRAP 


VOLUME IDENTIFICATION 





= 










BOOTSTRAP 
(WRITTEN BY COPY/BOOT) 










DIRECTORY SEGMENT #1 






10-11 


DIRECTORY SEGMENT #2 


floppy N24 


DIRECTORY SEGMENT #n | 





| RKMNSJ. SYS 






DMMNSJ. SYS 
TT.SYS 
DX, SYS 


PIP, SAV 


SYSTEM FILES 












SYSTEM & USER 
PROGRAMS 






MACRO. SAV 


FILE, DAT 
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DIRECTORY SEGMENTS 


5 HEADER WORDS 


DIRECTORY ENTRIES | 


FORMAT 







2 LOGICAL BLOCKS 


512 WORDS 


INITIALIZE/SEGMENTS:n - SPECIFY NUMBER OF DIRECTORY 


SEGMENTS LIMITS 1-31 


DEFAULT NUMBER OF DIRECTORY SEGMENTS; 


RK 16 
DT y 
RF 4 
DS y 
DP 31 
each Ka d 
DX LL meee Cord vets “p + 


DM 3] 72 Yin. 
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DIRECTORY HEADER FORMAT 


CONTENTS 


THE NUMBER OF SEGMENTS AVAILABLE FOR ENTRIES; 
THIS NUMBER IS SPECIFIED WITH THE COMMAND 
INITIALIZE WHEN THE DEVICE TS ZEROED AND 
MUST BE IN THE RANGE 1 =N #31j9, 


SEGMENT NUMBER OF THE NEXT LOGICAL DIRECTORY 
SEGMENT; THE DIRECTORY MAY BE IN CERTAIN | 
CASES, A LINKED LIST, THIS WORD IS THE 
LINK WORD BETWEEN LOGICALLY CONTIGUOUS 
SEGMENTS: IF EQUAL TO 0, THERE ARE NO 
OTHER SEGMENTS IN THE LIST, 


THE HIGHEST SEGMENT CURRENTLY OPEN; 
EACH TIME A NEW SEGMENT IS CREATED, THIS 


NUMBER IS INCREMENTED, © THIS WORD IS ONLY | 


USED OR UPDATED IN THE FIRST SEGMENT, | 


4. THE NUMBER OF EXTRA BYTES PER DIRECTORY ENTRY | 
THIS NUMBER CAN BE SPECIFIED WHEN THE 
DEVICE IS ZEROED WITH THE COMMAND INITIAL- 
IZE, CURRENTLY, RT-11 DOES NOT ALLOW 
DIRECT MANIPULATION OF INFORMATION IN THE 
EXTRA BYTES, 





5 BLOCK NUMBER WHERE FILES IN THIS SEGMENT BEGIN | 
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DIRECTORY ENTRY FORMAT 


Perm. 
WORD 1} STATUS WORD Temtadwe 
delele a 
4 144 
2| NAME (CHARS 1-3) ie fe aie 
$ eueply 
3] NAME (CHARS 4-6) IN RAD 59 


5} TOTAL FILE LENGTH vv blecks 


a 
o 
mM 
y 


Backend 2g 
6| JOB # j|CH # 


a 
¥ 
N 

a 
n 


@ @ 
Low) 


7 | CREATION DATE. 


8 | EXTRA WORDS 


OPTIONAL 


| 


NO 
a 


DIRECTORY ENTRY STATUS WORD 


THE STATUS WORD IS BROKEN DOWN INTO TWO BYTES OF DATA: 


LOW ORDER: RESERVED FOR FUTURE USE 


HIGH ORDER: INDICATES THE TYPE OF ENTRY, RT-11 
CURRENTLY RECOGNIZES THE FILE TYPES 
LISTED IN TABLE 4, - © 





FILE TYPE 









TENTATIVE FILE; I.E. ONE THAT HAS BEEN 
CREATED BUT NOT CLOSED, FILES OF THIS 
TYPE ARE DELETED IF NOT EVENTUALLY CLOSED 
AND ARE LISTED BY THE COMMAND DIRECTORY 
AS UNUSED FILES, 










AN EMPTY FILE: THE NAME, EXTENSION AND 
DATE FIELDS ARE NOT USED, THE COMMAND 
DIRECTORY LISTS AN EMPTY FILE AS UNUSED 
FOLLOWED BY THE LENGTH OF THE UNUSED AREA, 












A PERMANENT ENTRY; A TENTATIVE FILE THAT 
HAS BEEN CLOSED IS A PERMANENT FILE. THE 
NAME OF A PERMANENT FILE IS UNIQUE; THERE 
CAN BE ONLY ONE FILE WITH A GIVEN NAME AND 
EXTENSION. IF ANOTHER EXISTS BEFORE THE 
FILE IS CLOSED, IT IS DELETED BY THE MONITOR, 













END-OF-SEGMENT MARKER; RT-i1 USES THIS TO 
DETERMINE WHEN THE END OF THE DIRECTORY 
SEGMENT HAS BEEN REACHED DURING A DIRECTORY 
SEARCH, THE DIRECTORY ENTRY FOR AN END-OF- 
SEGMENT MARKER IS ONLY ONE WORD, 
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1. 


TO LOCATE FILE ON RT-11 VOLUME 


E.G. ABCDEF,.XYZ 


SEARCH DIRECTORY SEGMENTS FOR FILE SPECIFIER 
(E.G. ABCDEF, XYZ) 


WORD 5 OF THAT DIRECTORY SEGMENT HEADER GIVES 
FIRST BLOCK NUMBER OF FIRST FILE IN SEGMENT 
(e.g, 2014) 


WORD 5 OF EACH PRECEDING DIRECTORY ENTRY IN 
THAT SEGMENT WILL YIELD SIZE OF EACH PRECEDING 
FILE, THE SUM OF THESE WORD 5 VALUES GIVES THE 
NUMBER OF BLOCKS PRIOR TO OUR FILE, (e,6, 51) 


SUM OF #2 AND #3 GIVES STARTING BLOCK NUMBER OF 
OUR FILE (e,G, 2014 & 51 = 2065) 


23 


INDIRECT COMMAND FILE EXAMPLE 


FIRST.COM 


! COMMAND FILE 
DATE 
TIME 
INITIALIZE/VOLUMEID DTQ; 


al 

a SECOND INESTED CMD FILE 
PRINT DATA, DAT 

DIRECTORY JOB,* 
DELETE/NOQUERY JOB,* 
DIRECTORY JOB,* 

! END OF FILE 


SECOND. COM 


MACRO/LIST JOB 
LINK/MAP JOB 
RUN JOB 


24 





sg 


ODT SESSION 


+MAIN. MACRO VOS.01 00324209 FAGE 1 
1 _ »MCALL .FRINTs -EXIT 
2 000000 012700 000050’ START: MOV #TARBLE s+ RO 
3 000004 012701 09000677 MOV #FOUTTELy RI 
4 000010 012702 177773 MOV #-SeR2 
5 000014 112067 9000026 MOVE: MOVE CRO) + TEMP 
& 000020 062767 900060 9000020 -ADT - #409 TEMP 
7 000026 116721 000014 MOVE TEMF's (RI) + 
B 000032 005202 INC K2 
9 000034 001367 BNE MOVE 
10 000036 PRINT #MSG 
11 000044 »EXIT ; 
12 000046 000000 TEMF$ »WORD 
13 000050 . 002 003 004 TABLE} »sBYTE fy Sr4v 50d 
000053 005 006 
14 000035 114 125 1i5 MSG: *ASCII /NUMBERS f 
000060 102 103 122 
000063 123 040 040 
000066 040 
13 0009067 OUTTBL? «BLAKE ba 
16 000074 000 «BYTE O 
17 »~EVEN 
18 000000" »END START 
»LINK/MAF ITT! FROG:O0T/TRANSFER 
Transfer symbol? 0,.O0nT 
RT-11 LINK VOS.O2 Load Mar 
PROG SAY Titlet «MAIN. Ident: 
Section Addr Size Giohael Value Globsl Value Giobal Value 
~ ABS. 0900000 001000 (Roly TeGBlL»eARSrOVR) 
001000 0061764 (RWyIyLCLy REL »CON) 
0,00T 001340 
Transfer address = OO1330, High limit = 007176 > 1655, words 
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ODT SESSION 





»RUN FROG 


OUT V01.06 
K1010/012702 

K10003R 

K0»10/012702 

0x000012 /177773 ~ 
02000010 /012702 12705 
0000012 /177773 ~ 
09000010 /012705 12702 
*$6/001000 
KOx»SONO02 =? 
0»000051 \O0S 
02000050 \O002 
¥O9 S53 SANUMBE 


fod 
“al oi 
3 


KO» 34/001367 X= RP 
*Or 3650 
XOeLl4s1k 
KO»09G 
BirorOG0014 
Ky F 
B1ls0x9090014 
KO247\062 =2 
0»000070 \O00 
K25F 
R1*+07000014 
KOxs67\062 =2 
029000070 \O063 
07000071 \064 
0x¥90009072 \900 
K¥$EB/001036 
0¥000244 /001014 
0y¥000246 /007174 
*K91B 

FF 

BO#07000036 
K$B/001036 
02000244 /007174 
07000246 /007174 
KBR/O01000 
0¥000224 /177777 
019000226 /177777 
* 9 F 

NUMBERS 23456 


iu 


Ho 


+b 6] 


2 
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FDT SESSION 


FORTRAN IV YO2.04 PAGE OO 
0001 DIMENSION KC1O}2»AC10O) 

0002 no 100 I=1,s10 

0003 KOT} =IKK2 

0004 ACT) =FLOATCKCDTIISI7. 

0005 JeJtK OT) 

0006 100 CONTINUE 

0007 WRITE (Sei) J 

0008 1 FORMAT (1X%9I10) 

0009 END 

»MAIN. 

FORTRAN IV Storase Mae for Program Unit «MAIN, 


Local Variables» .PSECT $DATA» Size = 000104 ( 34. words) 


Name Tyre Offset Name Tyre Offset Nsme Tyre Offset 
I Ix*2 000100 J Ix2 000102 


Locel amd COMMON Arrays} 


Neme Ture Section Offset ------ Size~----~- Dimensions 
A Rx*x4 €0ATA 000024 00050 ¢ 20.) (10) 
iN Ix2 $0lATA 000000 900024 ¢ 10.) (10) 


Subroutines» Functions, Statement and FProcessor-Yefined Funetions? 


Name Tyre Name Ture Name Tyre Name Tyre Name Tyre 
FLOAT R*4 


+LINK/DERUGI FUT FROG 
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FDT SESSION 


',RUN FROG 

FUT YO2-02 

FUT FAUSE AT ISN 2 IN 
INAME I100 

INAME Jr102 


I{NIMENSION K(10)70 
{DIMENSION AC10)724 
'FAUSE «MAIN. #6 


!START 


FT FAUSE AT ISN 46 IN 
ITYFE I 


1 

ITYFE JvyK CLI» KRO2) 
1,190 

1! CONTINUE 


FLT FAUSE AT ISN 6 IN 
ITYPFE TrJeXh¢2) 
2ra94 


tCONTINUE 3 


FOYT FAUSE AT ISN 46 IN 
ITYFE IJ 

orga 

'RESET .MAIN. sé 
IPAUSE «MAIN. 7 

i CONTINUE 


FUT FAUSE AT ISN 7 IN 
ITYFE IrJyK(10) 
1173857100 
1CON 

385 
STOP -- 
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»MAIN. 


“~MAIN, 


»MAIN, 


»>MAIN, 


«MAIN, 


RT-11 OVERLAYS 


RygoT 
»LINK/FROMET/MAPS TT? MAIN 
KA/OTL 
KXEyC/O3 1 
K// 
RT-11 LINK V0OS.02 Load Mar 
MAIN .SAV Title: MAIN, Ident? 
Section Addr Size ‘Global Value Glohel Value Glohel Velie 


+ ABS. 000000 001150 (RW» Is GELyYABS»OVR) 
001150 000032 (RWyIyLCL» REL» CON) 
Segment size = 001202 = 321. words 


Overlay region 000001 Sesdment OO0001 
001204 oo00d016 CRWyT»LCLs»REL»yCON) 

$A @ 001204 

Sedment size = O0O0016 = 7. words 


Overlay region O00001L Sesment Q00002 
001204 00600034 (RWUyTeLOLyREL»CON) 


$B @ 001204 ¢C @ QO012322 
Sediment size = 000034 = 14. words 


Transfer address = 001150+ High Limit = 001240 = 336. words 





REGION \222 
\ 
Hae ee ee I2p4 
Root 
ine 1158 
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30 


BASIC SESSION 


»BASIC 
BASIC~11/RT-11 YO2-03 
QFTIONAL FUNCTIONS (ALLy NONE» OR ININIVIDUAL)? A 


REALY 

10 PRINT "THIS IS A BASIC FROGRAM" 
20 FOR I=1 TO 3 

30 INFUT J 

40 T=TtM 

5O NEZT I 

60 FRINT "THE TOTAL IS "3$T 
999 ENT 

49 T=TtJ 

SUB 3SO @NEZ@NEX 

530 NEXTI 


REALIY 

45 LET X=1 

43 IF J=X THEN GOTO 40 
45 


DEL 41-44 


REALTY 
LIST 


NONAME OOF 1PI445 


10 FRINT "THIS IS @& BASIC FROGRAN" 
20 FOR I=1 TO § 

30 INFUT J 

40 T=TtJ 

50 NEXT I 

60 PRINT “THE TOTAL IS ‘#T 

999 ENII 


REALY 
RUN 


NONAME 090320301 


THIS IS A BASIC FROGRAM 
? 
? 
? 
? 
? 
THE TOTAL IS 1S 


Ob Of Ne 


REALTY 
SAVE FROG 


REALY 31 


BASIC SESSION 


NEW 
NEW FILE NAME--FRAMUS 


REATY 

10 PRINT "THIS IS A NEW FROGRAM - FRAMUS" 
RUN : 

FRAMUS 00321223 

THIS IS A NEW FROGRAM -— FRAMUS 


REALY 
OLD FROG 


READY 
RUN 
FROG O0%21745 


THIS IS A BASIC FROGRAM 
? 


II VW 
Oh U1 Ot 


THE TOTAL IS 20 


REALY 
SCR 


REATIY 


RUN 


NONAME 00322304 


REALY 
BYE 
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FOREGROUND JOB 


» SHOW 

TT (RESIDENT) 

RK (RESIDENT) 
RKO = SY, DK 


DT (LOADED) 
DIO (F) 

MT (LOADED=B) 

MM 


USR SWAP 
ODT IN FOREGROUND - SUG P,.16-17 
LINK PROG IN FOREGROUND 
LINK ODT IN BACKGROUND 


+FRUN PROG/P 
LOADED AT 13456 
WRUN ODT 

ODT Vé1.1 
*13456;R 
*$F/Q00000 
*0,50; OB 

*9;G 

» RESUME 
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MONITOR SERVICES AVATLABLE 
THROUGH SYSGEN 


MULTI-TERMINAL SUPPORT (FB, XM) 
PROCESSING OF ESCAPE SEQUENCES 
BY TERMINAL HANDLER 

ERROR LOGGING 

IDLE LOOP LIGHT PATTERN (FB, XM) | 

TIMER SUPPORT (SJ) | 

ERROR MESSAGES ON SYSTEM 1/0 
ERRORS (SJ) 

XM MONITOR 
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-RUN SYSGEN 


RT-11 SYSTEM GENERATION PROGRAM VO2.11 


DO 


DO 


DO 


DO 


bo 


bo 


DO 


DO 


DO 


DO 


DO 


DO 


DO 


DO 


DO 


DO 


BO 


DO 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


YOU 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


WANT 


THE EXPANDED FORM OF DIALOGUE [Y/N] (¥)? N 

THE BASE-LINE SINGLE-JOB MONITOR [Y/N] (N)? N 
THE SINGLE~JOB (SJ) MONITOR [Y/N] (Y¥)?2 Y 

THE FOREGROUND/BACKGROUND (FB) MONITOR [Y/N] (Y)?2 
THE EXTENDED MEMORY (XM) MONITOR [Y/N] (N)? 

TIMER SUPPORT IN THE SJ MONITOR [Y/N] (N)? 

DEVICE TIME-OUT SUPPORT [Y/N] (N)? 

AN ERROR MESSAGE ON SYSTEM I/O ERRORS [Y/N] (Y) 
IDLE LOOP LIGHT PATTERN [Y/N] (N)? Y 

SUPPORT OF MORE THAN ONE TERMINAL [Y/N[ (N)? Y 
THE OPTIONAL 50 HZ CLOCK SUPPORT [Y/N] (N)? 

TO USE THE KW11-P CLOCK AS THE SYSTEM CLOCK [Y/N] (N)? 
THE STARTUP INDIRECT FILE [Y/N] (¥)? ¥ 

MEMORY PARITY SUPPORT [Y/N] (N)? Y 

POWER FAILURE MESSAGES [Y/N] (¥)? 

BATCH SUPPORT [Y/N] (N)? Y 


ESCAPE SEQUENCE PROCESSING [Y/N] (N)? 


ERROR LOGGING [Y/N] (N)? 
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WHAT IS THE NAME OF THE SYSTEM DEVICE [DD] (RK)? RK 

DO YOU WANT RJSO3 OR RJSO4 DISK SUPPORT [Y/N (N)? 

DO YOU WANT RF11 FIXED-HEAD DISK SUPPORT [Y/N] (N)? 

DO YOU WANT RP11/RPRO2 OR RP11/RPO3 DISK SUPPORT [Y/N] (N)? 
DO YOU WANT RXO1/RX11 FLEXIBLE DISKETTE SUPPORT [Y/N] (N)? Y 


DO YOU WANT 
WHAT IS THE 
WHAT: IS THE 
DO YOU WANT 
DO YOU WANT 
DO YOU WANT 
DO YOU WANT 
DO YOU WANT 
DO 


YOU WANT 


DO YOU WANT 


SUPPORT FOR A SECOND RX11 CONTROLLER [Y/N] (N)? 


CSR ADDRESS FOR THE FIRST RX11 CONTROLLER [0] (177170)? 


VECTOR ADDRESS FOR THE FIRST RX11 CONTROLLER [0] (264)? 


RXO2 DISKETTE SUPPORT [Y/N] (N)? 


RLO1 DISK SUPPORT [Y/N] (N)? 


TC11 DECTAPE SUPPORT [Y/N] (N)? Y 


RKO6/RKO7 DISK SUPPORT [Y/N] (N)? 


MAGNETIC TAPE SUPPORT [Y/N] (N)? 


TAL1 CASSETTE SUPPORT [Y/N] (N)? Y 


VS60 SUPPORT [Y/N] (N)? 


VT11 HARDWARE IS ASSUMED. 


WHAT IS THE CSR ADDRESS FOR THE VT11/VS60 [0] (172000)? 
WHAT IS THE VECTOR ADDRESS FOR THE VT11/VS60 [0] (320)? 
DO YOU WANT LINE PRINTER SUPPORT [Y/N] (¥)? Y 


DOES YOUR PRINTER HAVE A NCN-STANDARD VECTOR OR CSR ADDRESS [Y/N] (N)? 
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DO YOU WANT PC1l HIGH-SPEED PAPER TAPE READER/PUNCH SUPPORT [ /N] (N)? Y 


DO YOU WANT CARD READER SUPPORT [Y/N] (N)? 


DO YOU WANT THE NULL HANDLER {Y/N] (Y)? ¥ 


HOW MANY EXTRA DEVICE SLOTS DO YOU WANT [D] (0)? 


DO YOU WANT TO RETAIN THE SYSTEM OBJ'S [Y/N] (N)? Y 


HOW MANY LOCAL DL11'S, INCLUDING THE CONSOLE [D] (1)? 5 


HOW MANY REMOTE DL11 LINES [D] (0)? 


WHAT 


WHAT: 


WHAT 


WHAT 


WHAT 


WHAT 


WHAT 


WHAT 


WHAT 


IS 


Is 


Is 


IS 


Is 


IS 


IS 


IS 


Is 


THE 


THE 


THE 


THE 


THE 


THE 


THE 


THE 


THE 


WHAT IS THE 


tor 


DO YOU WANT 


SIZE OF THE 


SIZE OF THE 


DO YOU WANT 


CSR ADDRESS FOR THE FIRST (CONSOLE) DL11 [0] (177560)? 
VECTOR ADDRESS FOR THE FIRST (CONSOLE) DL11 [0] (60)? 
CSR ADDRESS FOR THE NEXT (LOCAL) DL11 [0] (176500)? 
VECTOR ADDRESS FOR THE NEXT (LOCAL) DL11 [0] (300)? 310 


CSR ADDRESS FOR THE NEXT (LOCAL) (DL11 [0] (176510)? 


VECTOR ADDRESS FOR THE NEXT (LOCAL DL11 [0] (310)? 320 
CSR ADDRESS FOR THE NEXT (LOCAL) DLil [0] (176520)? 
VECTOR ADDRESS FOR THE NEXT (LOCAL) DL1i1 [0] (320)? 330 
CSR ADDRESS FOR THE NEXT (LOCAL) DL11 [0] (176530)? 


VECTOR ADDRESS FOR THE NEXT (LOCAL) DL11 [0] (330)? 340 


vag will wk fo | NeXT ND (addev ol 
DZ11 OR DZV11 MULTIPLEXOR SUPPORT [Y/N] (N)? ner. ae 

. 
OUTPUT BUFFERS IN CHARACTERS [D] (40)? Taken care 4 


INPUT BUFFERS IN CHARACTERS [D] (82)? 


ASYNCHRONOUS TERMINAL STATUS [Y/N] (Y)? 
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DO YOU WANT MULTI-TERMINAL TIME-OUT SUPPORT [Y/N] (Y)? 


WHAT IS THE PHYSICAL NAME AND UNIT OF THE SOURCE INPUT - 
DEVICE [DDU] (RK1)? RKO 


WHAT IS THE PHYSICAL NAME AND UNIT OF THE BINARY OUTPUT DEVICE 
[DDU] (RKO)? RK1L 


WHAT IS THE PHYSICAL NAME AND UNIT OF THE MAP OUTPUT DEVICE 
[DDU] (TT)? 


END OF SYSGEN PROGRAM -- DONT'T FORGET TO COPY DK:SYCND .MAC AND 
DK:SYSTBL.MAC TO THE SOURCE DISK BEFORE EXECUTING THE 
COMMAND FILE(S). REMEMBER THAT SWAP.SYS MUST BE ON ALL 
BOOTABLE VOLUMES. 


@SYSBLD 


. @MONBLD 


-ASS RKO SRC 
-ASS RK1 BIN 
-ASS TT MAP 


. MACRO/OBJ:BIN:KMSJ SRC; (SJ+SYCND+EDTGBL+KMON+KMOVLY ) 
ERRORS DETECTED: 0 


.-MACRO/OBJ:BIN:RMSJ SRC: (SJ+SYCND+EDTGBL+USR+RMONSJ) 
ERRORS DETECTED: 0 


. @DEVBLD 
-ASSRKO SRC 


-ASS RK1 BIN 
.-MACRO/OBJ: BIN: TT SRC: (SYNCND+TT) 
ERRORS DETECTED: 0 


-LINK/EXE:BIN: TT.SYG. BIN: TT 
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«TYPE DEMO. BAT 


$JOR 
SBMESSAGE THIS IS A SAMPLE BATCH STREAM 
$MESSAGE NOW CREATE A MACRO PROGRAM FILE 


$CREATE/LIST EXAMFL «MAC 
«LIST TTM 
+NLIST BEX 
»TITLE BATCH 
*+MCALL SPRINT: EXIT 
START? «PRINT #MESSAG 
»EXIT 
MESSAG$ .ASCIZ /SAMFLE MACKO FROGRAM FOR BATCH/ 
sEND START 


$EOD 
$MESSAGE NOW ASSEMBLE AND LIST THE MACRO FROGRAM 


$MACRKO EXAMPL EXAMPL/ORJECT EXAMFL/LIST 
LINK EXAMPL EXAMPL/EXECUTE 

fRERINT/CELETE EXAMPL. LST 

$MESSAGE NOW RUN THE MACRO FROGRAM 
RUN EXAMPL. 

$0ELETE EXAMFL . xX 


$MESSAGE NOW AN EXAMPLE OF RT-11 MODE 
$RT11 
TTYIO 
LET N="0 
LTYRE TXT 
LOGE $ 


»*MACKO FROGSN’ 
»LINN FROG SON’ 
“aN 
TF CN" 2)-LOQOF »-LOOF » END 


ENTS 
$MESSAGE END QF BATCH STREAM EXAMFLE 
SEO 
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BATCH SESSION 
»LOA BAI 


*ASSIGN TTS LST 
«ASSIGN RE LOG 


«RUN BATCH 
*yTEMOCLOI=OEMO 


THIS IS & SAMPLE BATCH STREAM 
NOW CREATE A MACRO FROGRAM FILE 


NOW ASSEMBLE AND LIST THE MACRO FROGRAM 


BATCH MACRO VO3.0O1 00336305 PAGE 1 


1 +LIST TTM 
2 »+NLIST BEX 
3 TITLE BATCH 
4 *MCALL .FRINT? EXIT 
a 000000 | START? PRINT #MESSAG 
& 900004 eEXIT 
7 000010 — 123 MESSAG! .ASCIZ /SAMFLE MACRO FROGRAM FOR BATCH/ 
8 000000" *END START 
BATCH MACKO VO3.01 00336205 FAGE 1-1 
SYMBOL TABLE 
MESSAG GQOO1LOR START QOOQ000R 
» ABS. 000000 000 
000047 0oOl 


ERRORS OGETECTED: 0 


VIRTUAL MEMORY USED? S03 WORDS ¢ 2 FAGES) 
DYNAMIC MEMORY AVATLABLE FOR S34 FAGES 
EXAMPL » EXAMFLEEXAMPL 


NOW RUN THE MACRO FROGRAM 
NOW AN EXAMPLE OF RT-11 MODE 
AN NOW AN ASSEMBLY AND LINK 
END OF BATCH STREAM EXAMPLE 


END BATCH 
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TYFE DEMO.LOG 


$JOR 
MESSAGE THIS IS A SAMPLE BATCH STREAM 
$¢MESSAGE NOW CREATE A MACRO FROGRAM FILE 


$CREATE/LIST EXAMFL +» MAC 
»-LIST TIM 
»-NLIST BEX 
TITLE BATCH 
MCALL «PRINT, EXIT 
START! PRINT #MESSAG 
| eEXIT 
MESSAG! .ASCIZ /SAMFLE MACRO FROGRAM FOR BATCH/ 


«END START 
$EOL 
$MESSAGE NOW ASSEMBLE AND LIST THE MACRO FROGRAM 
$MACRO EXAMPFL EXAMFL/OBJECT EXAMPL/LIST 
ERRORS UETECTED? 90 


$LINK EXAMPL EXAMPL/EXECUTE 


SPRINT/DELETE EXAMPL.LST 


$MESSAGE NOW RUN THE MACRO FROGRAM 
$RUN EXAMPL 
SAMPLE MACRO FROGRAM FOR BATCH 


$NELETE EXAMPL.* 


MESSAGE NOW AN EXAMPLE OF RT-~11 MODE 
$RTLt 

TTYIO 

LET N="9 
TYPE Di. TXT 


4] 


LOQOF: 


MACRO FROGO 
ERRORS DETECTER: 0 


_ LINK FROGO 


“aN 
IF (N-"2)-LOOF,-LOOF, END 
LOOF¢ 


MACRO FROGI 
ERRORS DETECTED 0 
LINK FROGL 
aN 
TF ON-"2)-LOOF »~-LOQOF rENDI 
LOOF ; 
MACRO FROGS 
ERRORS GETECTEDS 90 


LINK FROG? 


“aN 

IF CN-"2)~-LO0F 7 -LOOF END 
EN: 
MESSAGE END OF BATCH STREAM EXAMPLE 
gEOS 


42 


ADDITIONAL EDITOR COMMANDS 


NS- COPIES n LINES BEGINNING AT POINTER INTO SAVE BUFFER 


U- INSERTS THE CONTENTS OF THE SAVE BUFFER INTO THE 
TEXT BUFFER AT THE POINTER, 


M/COMMAND STRING/ - STORES THE COMMAND STRING INTO THE MACRO 
BUFFER, 


NEM- EXECUTES COMMAND STRING IN MACRO BUFFER n TIMES, 


MACRO 
SAVE 
BUFFER 
FREE 
MEMORY 


COMMAND 


HIGH 










BUFFER 
TEXT 
BUFFER 
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RT-11 EDITOR REFERENCE 


$ - ESCAPE (ALT MODE) 


V 


GSTRING$ 


ISTRING$ 


NCSTRINGS 


EX 


MOVE POINTER TO BEGINNING OF 
TEXT BUFFER, 


PRINT LINE TO WHICH POINTER POINTS, 
LOCATE STRING IN TEXT BUFFER. 


INSERT STRING IN TEXT BUFFER AT 
POINTER, 


CHANGE n CHARACTERS FROM POINTER 
INTO STRING, 


WRITE OUTPUT FILE AND TERMINATE 
EDITOR, 


READ NEXT PAGE INTO TEXT BUFFER. 
NOTHING WRITTEN TO OUTPUT FILE. 


READ NEXT PAGE INTO TEXT BUFFER, 
WRITE PREVIOUS PAGE TO OUTPUT FILE, 
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LINE ORIENTED 


il 
CHARACTERS 
OR LINES 


~Th 
CHARACTERS 
OR LINES 


p 
BEGINNING 
OF LINE TO 
POINTER 










POLNTER TO 
END OF 
TEXT BUFFER 


EFFECT 
ON 
POINTER 


OL 


/L 


STATIC 


RT-11 EDITOR REFERENCE. 





DYNAMIC 


STATIC 
(TEXT MOVES) 
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CHARACTER ORIENTED 





DYNAMIC 


DELETE 


nD 


gD 


/D 


STATIC 
(TEXT 
MOVES) 





NR 
/ (SLASH) 
\ (BACKSLASH) 


LINE FEED 


UP-ARROW (T) 


Na KA 


$R 


CTRL-C 


RT-11 ODT REFERENCE 


SETS NEXT RELOCATION REGISTER TO N 
OPEN WORD LOCATION AND DISPLAY CONTENTS 
OPEN BYTE LOCATION AND DISPLAY CONTENTS 


CLOSE CURRENT LOCATION, OPEN: AND 
DISPLAY NEXT LOCATION 


CLOSE CURRENT LOCATION, OPEN AND 
DISPLAY PREVIOUS LOCATION 


DISPLAY ASCII VALUES FOR K BYTES START- 
ING AT LOCATION n, 


DISPLAY RAQ5@ VALUE FOR CURRENT WORD 
LOCATION 


SET BREAKPOINT K AT LOCATION N 

REMOVE BREAKPOINT K 

PROCEED, STOP AT K BREAKPOINT ENCOUNTERED 
DISPLAY BREAKPOINTS 

DISPLAY RELOCATION REGISTERS 


EXIT PROGRAM, RETURN TO MONITOR 
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RT-ii ODT REFERENCE (CONT'D), 


SINGLE INSTRUCTION MODE 


328 - ENTER SINGLE INSTRUCTION MODE 
2 HAS NO SPECIAL*MEANING 


NsP - EXECUTE n INSTRUCTIONS IN PROGRAM 


3S | - LEAVE SINGLE INSTRUCTION NODE 
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RT-11 FDT REFERENCE 


NAME 1,20 


DIMENSION K(5),102 


NAME VAR/E, 36.7 


PAUSE .MAIN.,6 


RESET FACTOR, 5 


START 


CONTINUE 3 


STEP 5 
TYPE K(3) 


ACCEPT I=4 


ASSOCIATES INTEGER VARIABLE | 
WITH OFFSET 20 


ASSOCIATE 5 ELEMENT INTEGER 
ARRAY K WITH OFFSET 190 


ASSOCIATES REAL VARIABLE VAR WITH 
OFFSET 36 


SETS A PAUSE AT ISN 6 IN MAIN PROGRAM 


DELETES A PAUSE AT ISN 5 IN SUBROUTINE 
FACTOR 


EXECUTES YOUR PROGRAM. 


CONTINUE PROGRAM EXECUTION, PASS 3 
PAUSES, DEFAULT 1 - 


EXECUTE 5 STATEMENTS 
TYPE VALUE OF K(3) ON TERMINAL 


SETS VALUE OF I TO 4 
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RT-11 BASIC-11 REFERENCE 


DEL 30-40 
LIST 


SUB 20 aABCaDE 
RUN 


CTRL/C, CTRL/C 
BYE 
SAVE RK@:SAM 
OLD 


NEW 


SCR 


ERASE PROGRAM LINES 30-40 
INCLUSIVE 


LIST ENTIRE PROGRAM AND 
PRINT HEADER 


REPLACE ABC IN LINE 20 WITH DE 
EXECUTE YOUR BASIC PROGRAM 


TERMINATE YOUR BASIC PROGRAM, 
RETURN TO INTERPRETER 


EXIT BASIC INTERPRETER RETURN TO 
RT-11 MONITOR 


STORE BASIC PROGRAM ON DISK AS 
SAM, BAS 


BRING INTO MEMORY A BASIC PROGRAM 
FROM DISK 


ERASES MEMORY AND NAMES NEW PROGRAM 


ERASES MEMORY 
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jl, 


12. 


13, 
14, 
15, 
Lb, 


18, 


19, 


MONITOR COMMAND LAB 
BOOT YOUR DISK. SET TIME AND DATE, 


DISPLAY ALL DEVICES KNOWN TO YOUR MONITOR, 
LOAD THE HANDLERS FOR DECTAPE AND MAG TAPE. 


MAKE LOGICAL ASSIGNMENTS OF FL FOR THE FLOPPY DISK, 
AND TAP FOR THE MAG TAPE. 


REPEAT STEP #2, 

DELETE ALL LOGICAL ASSIGNMENTS. 

UNLOAD THE HANDLERS FOR DECTAPE AND MAG TAPE, 

BOOT THE FOREGROUND-BACKGROUND MONITOR FROM YOUR DISK, 
TYPE ABCDEF AND 3 DELETES. TYPE CTRL/U. 

DESIGNATE THE CONSOLE AS A SCOPE(SET), 


REPEAT STEP #9, 


SET TERMINAL WIDTH TO 30, VERIFY BY TYPING MORE THAN 
30 CHARACTERS, 


SET NOCRLF OPTION INTO TERMINAL AND REPEAT STEP #12, 
BOOT THE SINGLE JOB MONITOR. SET TIME AND DATE, 

GET A DIRECTORY LISTING OF YOUR DISK, 

MAKE COPIES OF 3 .SAV FILES WITH FILE TYPE .DEC, 
MAKE A COPY OF BA.SYS CALLED BATCH. DEC. 


MAKE A COPY OF ODT.OBJ WITH FILE TYPE .DEC WHICH 
WILL HAVE TODAY’S DATE. 


CONCATENATE 2 ,SAV FILES TOGETHER INTO A FILE CALLED 
ABC. DEC, 50 


20, 


21, 


22, 
23, 
24, 
25, 
26, 


27, 
28, 
29, 
30, 


31, 
32, 


GET A DIRECTORY LISTING OF: 


A) ALL .DEC FILES 

B) ALL .DEC FILES-NAME AND TYPE ONLY 

C) ALL FILES WITH TODAY’S DATE. 

D) ALL .DEC FILES IN ALPHABETICAL ORDER. 

E) ALL .DEC FILES IN SINGLE COLUMN FORMAT, 

F) THE ENTIRE DISK BEGINNING WITH THE 20TH FILE, * ¢z cmns> 
G) THE ENTIRE DISK EXCEPT SYS AND .SAV FILES, 

H) ALL UNUSED SPACE ON YOUR DISK, - 

NOT ONE COMMAND 

GENERATE A FILE CONTAINING A DIRECTORY LISTING OF ALL 
»DEC FILES IN REVERSE ORDER OF SIZE, 


PRINT THE ABOVE FILE ON YOUR TERMINAL, 

DISPLAY THE VOLUME IDENTIFICATION FOR YOUR DISK, 
FIND THE STARTING BLOCK NUMBER OF ABC, DEC, 
CHANGE THE NAME OF ABC,DEC 10 XYZ,DEC. 


DETERMINE IF THERE ARE ANY BAD BLOCKS ON YOUR DISK (DO 
NOT USE INITIALIZE), IN WHICH FILE? 


THE FOLLOWING STEPS REQUIRE A SECOND MASS STORAGE DEVICE 
(DECTAPE, RK@5, ETC), 


INITIALIZE THE SECONDARY DEVICE TO HAVE VOLUME-ID “PRACTICE”, 
COPY ALL .DEC FILES TO THAT SECONDARY DEVICE, 
DELETE BATCH .DEC AND XYZ,.DEC FROM THE SECONDARY DEVICE. © 


COPY 2 .DEC FILES FROM YOUR DISK TO THE SECONDARY DEVICE, 
ONE WITH THE OPTION “REPLACE” AND THE OTHER WITH THE OPTION 
"PREDELETE” 


GET A DIRECTORY LISTING OF THE SECONDARY DEVICE. 
DELETE ALL .DEC FILES EXCEPT ONE FROM YOUR DISK, 
SET TOMORROW'S DATE INTO THE SYSTEM, 


Sl 


34, 


35, 


36. 


374 


38, 
39, 


40, 
41, 


COPY ALL .DEC FILES FROM THE SECONDARY DEVICE TO 
YOUR DISK USING THE OPTIONS “SETDATE” AND “NOREPLACE”, 


GET A DIRECTORY LISTING OF THE SECONDARY DEVICE OF 
ALL UNUSED SPACE. 


SQUEEZE THE SECONDARY DEVICE, 
REPEAT STEP #36, 
DELETE ALL .DEC FILES FROM YOUR DISK, 


MAKE YOUR SECONDARY DEVICE INTO A BOOTABLE RT-11 DEVICE 


A. COPY THE FOLLOWING FILES TO THE SECONDARY DEVICE 
SINGLE JOB MONITOR FILE (e.6. DIMNSJ,SYS) 


RK. SYS 

SWAP, SYS 
TT.SYS 

PIP. SAV 
DUP. SAV 
DIR. SAV 
DUMP. SAV 


B, WRITE THE BOOTSTRAP TO YOUR SECONDARY DEVICE 
(COPY/BOOT) 


C, BOOT THE SECONDARY DEVICE. 
COPY SAMPLE.DMP FROM YOUR DISK TO YOUR SECONDARY DEVICE. 


DUMP THE CONTENTS OF SAMPLE.DMP IN WORD, BYTE AND RAD50 
FORMATS, 
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10, 


ll, 


12, 


13. 


PROGRAM DEVELOPMENT LAB 


BOOT YOUR DISK, BOOT THE FOREGROUND - BACKGROUND MONITOR, 
SET THE DATE AND TIME, 


PROGRAMS HELLO.MAC AND-HELLO.FOR HAVE BEEN TYPED ONTO YOUR 
DISK, 


GET A DIRECTORY LISTING OF ALL FILES WITH NAME. HELLO. 
ASSEMBLE/COMPILE HELLO. GET LISTING ON YOUR TERMINAL, 
REPEAT STEP #3, 

LINK HELLO, GET MAP ON YOUR TERMINAL. 

REPEAT STEP #3 

RUN HELLO, TYPE YOUR NAME AS REQUESTED. 


ASSEMBLE/COMPILE HELLO AGAIN. GET LISTING IN A FILE HELLO.LST, 


REPEAT STEP #3, WHAT HAPPENED TO OLD HELLO. OBJ? | 


GET COPY OF LISTING FILE ON YOUR TERMINAL, 


MODIFY YOUR SOURCE FILE AS FOLLOWS: 


HELLO. MAC 
CHANGE MOV #5,R2 
TO MOV #7,R2 
HELLO. FOR 
CHANGE DO 100 [=1,5 
T0 DO 100 I=1,7 


REPEAT STEP #3. WHAT IS HELLO.BAK? GET COPY ON YOUR TERMINAL, 
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14, 


5, 


16, 


17, 
18, 
19, 
20, 


21, 


22, 


2/, 


23, 


USE THE EXECUTE COMMAND TO RUN THE MODIFIED HELLO, GET 
LISTING AND MAP ON YOUR TERMINAL, 


OPEN FILE EDTDMO,LAB FOR EDITING, 


CHANGE THE LINE “EDIT OBJECTIVES” TO “RECOGNIZING A GOOD 
OBJECTIVE.” 


LOCATE THE STRING “WE ASSUME,” AND DELETE THE -COMMA, 

LOCATE THE STRING “100,” AND DELETE IT, 

LOCATE THE STRING “TAHAT” AND CHANGE IT TO “THAT”, 
“\ob ip” 


LOCATE THE STRING “JOIF” AND CHANGE IT T0 “JOB", 


LOCATE THE STRING “STAE” AND INSERT “T” BETWEEN THE “A” AND 
ueu ' 


CHANGE THE SECOND OCCURENCE OF THE STRING “OF” TO “IN” IN THE 
LINE BEGINNING WITH: “ACCEPT AS EVIDENCE OF COMPETENCE....” 


“IN THE SAME LINE INSERT BETWEEN “TO” AND “THAT” THE STRING 


"SAY", 

CHANGE THE STRING “ASSUNE” TO ASSUME”. 

LOCATE THE STRING “WEE” AND DELETE ONE “E”, 

LOCATE THE STRING “DON’T” IN THE SAME LINE AND DELETE IT. 
CHANGE THE STRING “WERE’” TO “WE'RE”, 

LOCATE THE LINE BEGINNING WITH “CAN EASILE..,” AND DELETE IT, 
LOCATE THE STRING “DESIPTION” AND INSERT "CRY BETWEEN “S” 


AND “IT”, 
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30, 


31, 


32, 


33, 


34, 
35, 


36, 
37, 
38, 
39, 
40, 


41, 


42, 
43, 


44, 


ca 
IN THE SAME LINE AS STEP 28, DELETE THE “O” AT THE END OF 
THE LINE, 


LOCATE THE STRING “NO T” AND DELETE IT, 


IN THE SAME LINE AS STEP 31, CHANGE “CHNAGED” TO “CHANGED” 
AND INSERT AN “S” BETWEEN “E” AND "I" IN THE STRING 
"DETRED". 


CHANGE ALL “TEACHING” STRINGS TO “INSTRUCTION” IN YOUR TEXT 
BUFFER, USE THE MACRO FACILITY. 


CHANGE THE STRING “GOAL” TO “DESTINATION” IN YOUR BUFFER, 


INSERT BEFORE YOUR CURRENT TEAT TWO LINES OF IDENTICAL 
CHARACTERS, J.E. THE % CHARACTER. USE THE SAVE AND UNSAVE 
COMMANDS TO REPEAT THESE TWO LINES AT THE END OF YOUR 
BUFFER, LIST YOUR BUFFER, 


EXIT TO THE MONITOR, 


OPEN THE FILE EDTDMO, TWO FOR EDITING, LIST THE FILE. 


“WRITE A MACRO TO CHANGE EACH OCCURRENCE OF “123” TO “45”, 


EXECUTE THIS MACRO TWICE, 
LIST THE FILE, 


MOVE THE FIRST 4 LINES TO THE BOTTOM OF THE FILE, DELETE 
THEM FROM THE TOP. 


CLEAR THE MACRO AND SAVE BUFFERS, 
WRITE A MACRO TO DELETE ALL LINES CONTAINING AN X, 


EXECUTE THE MACRO ON THE FILE SO AS TO DELETE ALL LINES 


CONTAINING X, 
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4 


46, 


47, 


48, 


49, 


50, 


DIVIDE THE FILE INTO TWO PAGES AT THE LINE INDICATED 
BY INSERTING FORM FEED (CTRL/L). 


LIST THE FILE 

EXIT THE EDITOR, REOPEN THE FILE FOR EDITING, 
LIST THE BUFFER, LIST THE SECOND PAGE. 

EXIT THE EDITOR, 


COPY EDTDMO.TWO TO YOUR TERMINAL, IF BOTH PAGES ARE NOT 
THERE, EXFLAIN WHY NOT, 
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1, 


THURSDAY LAB 


BOOT YOUR DISK, SET TIME AND DATE, 


ee ne eee era 





DEBUGGING TOOLS 


2.  ASSEMBLE/COMPILE AND LINK HELLO.MAC OR HELLO Jf FOR USING 
THE DEBUGGING TOOLS ODT OR FDT, MAC Ro” HELLS. Mac 
LN Ks DEBUG Hello 
MAP : TT 
3, SET BREAKPOINTS/PAUSES IN THE LOOPS OF THIS PROGRAN, 
Ryn nnn wun), G 
4, EXECUTE HELLO, EXAMINE LOCATIONS/VARIABLES AT THE BREAK POINTS, 
| Ww egg 
5, CHANGE THE VALUES OF LOCATIONS/VARIABLES AND MONITOR THE 
EFFECT ON THE PROGRAM, 
LIBRARIES 
6. COMPILE THE FOLLOWING FORTRAN SOURCE FILES INTO SEPARATE 
OBJECT MODULES: FORTRAN Mm Prod, A,B, c1,C2, > 
PROG.FOR-MAIN ROUTINE C1, FOR-SUBROUTINEC 
A,.FOR-SUBROUTINE A C2, FOR-SUBROUT INEC 
B, FOR-SUBROUTINE B D,FOR-SUBROUT I NED 
7, CREATE AN OBJECT LIBRARY FROM THE SUBROUTINES IN A,B AND Cl, 
LiBRARY/cREME Kewlis A,B. 
8, LIST THE SUBROUTINE NAMES FROM YOUR LIBRARY, 
LIBRARY /LIST :7T. NEWLIB 
9, INSERT SUBROUTINE D INTO YOUR LIBRARY, 
LIBRARY NEWLIB Div Ppaqe 
10, LIST YOUR LIBRARY, 
LIBRARY /icT: TT: weEewl® 
11, LINK PROG,OBJ USING YOUR LIBRARY, 


“NK —_ Peg Stet 


/ 
57 LINK/ LIBKARY : De: NEWLIB 
PROG sa 


12, 


13, 


14, 


15. 


16, 


174 
ITB 


RUN PROG. bn, wpec 
REPLACE SUBROUTINE C IN YOUR LIBRARY WITH THE NEW VERSION 
FROM FILE C2,0BJ, LIBRARY / DELETE wewlis 
: E ° 
LIST YOUR LIBRARY, © LBRARY NEW Lip C/ Up dare 
LiBpARY /Lisyp: TT: NEwLis 
LINK AND RUN PROG AGAIN. yy ytimmapy: NEWB PROG 
Ryn PROG 
PLACE THE SUBROUTINE IN FILE E.0BJ INTO YOUR LIBRARY, 
LIBRARY NetwuB €/vPpaye 
LIST YOUR LIBRARY. WHAT SUBROUTINE WAS IN E,OBJ? 
Relink 2 Run PROG 


INDIRECT COMMAND FILES 


18, 


19, 


2, 


21, 


22, 


WRITE AN INDIRECT COMMAND FILE TO ASSEMBLE/COMPILE, LINK 
AND RUN HELLO, MacRo/ Lisp:qT: Hello 
Linksmap:yT: Hello 


Rut e 
WRITE AN INDIRECT COMMAND FILE TO: Hetlo 


A, INITIALIZE YOUR SECONDARY DEVICE - SPECIFY VOLUME-ID, 

B, COPY ANY FIVE FILES TO THAT DEVICE, — Intpalize /noauERY/ 

C, GET DIRECTORY OF THE SECONDARY DEVICE, VelymMEID DK: 

, ° Copy Pee sy: 

WRITE AN INDIRECT COMMAND FILE 10 DELETE THE 1ST, 3RD AND 5TH 
FILES FROM THE SECONDARY DEVICE, DiR/pvLt /vOlUMEIP 
CREATE A TEXT FILE USING THE EDITOR THAT GIVES INSTRUCTIONS 
ON BOOTING THE FOREGROUND-BACKGROUND MONITOR USING THE BOOT 
COMMAND, ARRANGE IT SO THAT THIS FILE WILL BE AUTOMATICALLY 
PRINTED WHEN THE DISK IS BOOTED, 


REBOOT YOUR SYSTEM TO TEST STEP 21, SET TIME AND DATE. 


DELETED FILES 





25, 


CREATE A FILE USING THE EDITOR CONTAINING YOUR NAME AND 
ADDRESS, 
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24, 


25 


26, 


2/ 


28, 


DELETE THE ABOVE FILE, 
USE DIRECTORY/DELETED/OCTAL OPTION ON YOUR DISK 


USE DUP /C SWITCH (SYS. USER GUIDE p. 8-3) TQ RECOVER 
THE FILE DELETED ABOVE. 


DELETE ALL FILES CREATED TODAY ¢ /NEWFILES), 


DELETE ALL FILES CREATED IN PREVIOUS LABS AS IN STEP #2/ , 
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FRIDAY LAB 


1, BOOT YOUR DISK. SET TIME AND DATE. XD XA XB 
VERLA XOME 
OVERLAYS Root 





YOU HAVE ON YOUR DISK A FORTRAN MAIN PROGRAM (ROOT.FOR) AND 5 
FORTRAN SUBROUTINES (XA, XB, XC, XD,XE.FOR). THE CALLING SEQUENCE 
FOR THESE ROUTINES IS AS FOLLOWS: 


ROOT CALLS XC,XD,XE ~ 
XC CALLS XA, XD 
XE CALLS XA, XB 


2, LAYOUT AN OVERLAY STRUCTURE(2REGIONS) FOR THIS PROGRAM. 
3, LINK THIS PROGRAM USING OVERLAYS, GET A MAP, 


4, A, RUN THE PROGRAM, 


B, CHECK YOUR RESULT BY RE-LINKING ROOT WITH XA,XB,XC, XD, XE 
INTO ONE ,SAV FILE (USE NORMAL LINK COMMAND) COMPARE 
MAPS OF THE TWO VERSIONS, RUN THE NEW RELINKED VERSION, 


S. IF TIME PERMITS, WRITE ADDITIONAL SUBROUTINES TO BE CALLED 
FROM XA,XB,XD THAT WILL RESULT IN A THREE REGION OVERLAY 
STRUCTURE. | 


FOREGROUND-BACKGROUND 


FOR THIS EXERCISE, YOU WILL NEED TWO RT-11 DEMONSTRATION PROGRAMS 
STORED ON THE DISTRIBUTION DEVICES: DEMOBG.MAC AND DEMOFG.MAC, 
YOU WILL HAVE TO ASSEMBLE AND LINK BOTH PROGRAMS, TAKING INTO 
ACCOUNT THAT DEMOFG.MAC WILL RUN IN THE FOREGROUND, 


THE FOREGROUND PROGRAM DEMOFG.MAC WILL SEND A REQUEST TO THE BACK- 
GROUND PROGRAM EVERY TWO SECONDS, UPON RECEIVING EACH REQUEST THE 
BACKGROUND PROGRAM WILL RING THE BELL OF THE CONSOLE TERMINAL, 
EACH REQUEST ISSUED BY THE FOREGROUND PROGRAM IS PUT IN A WAITING 
LINE (QUEUE) WHILE WAITING FOR THE BACKGROUND TO RECEIVE IT, 
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12, 
13, 


14, 
15, 
16, 


17, 


BOOT THE FOREGROUND/BACKGROUND MONITOR. SET TIME AND DATE, 
ASSEMBLE AND LINK DEMOFG.MAC AND DEMOBG.MAC, 


LOAD THE FOREGROUND PROGRAM CALLED DEMOFG.REL BUT DO NOT 
START EXECUTION. OBTAIN THE LOAD ADDRESS, 


START THE FOREGROUND PROGRAM WITHOUT RELOADING IT, 

KILL THE FOREGROUND PROGRAM. FE ac ac 

LOAD DEMOFG.REL, USING THE SAME COMMAND AND SWITCH AS IN 
STEP 8, BUT ALLOCATE AN EXTRA 100 OCTAL WORDS TO IT THROUGH 
THE USE OF OPTION /N OF THE FRUN COMMAND, COMPARE THIS LOAD 
ADDRESS TO THAT OBTAINED IN STEP 8, 

START THE FOREGROUND PROGRAM WITHOUT RELOADING, 

RUN THE BACKGROUND PROGRAM, DEMOBG.SAV, DO YOU HEAR THE BEEPS? 


TEMPORARILY STOP THE FOREGROUND PROGRAM, DO THE BEEPS STOP? 
VERIFY THIS BY RUNNING THE BACKGROUND PROGRAM, 


RESUME THE FOREGROUND PROGRAM AND RUN THE BACKGROUND. DO 
THE BEEPS RESUME? 


KILL THE FOREGROUND AND BACKGROUND JOBS, 


REPLACE THE SOUNDING OF THE BEEP WITH THE PRINTING OF THE 
CHARACTER “#” BY USING EDIT TO EDIT THE PROGRAM DEMOBG.MAC, 
TYPE IN THE FOLLOWING COMMANDS (THE UNDERLINED MATERIAL): 


.EDIT DEMOBG,. MAC 


*R$$ TAB 
*EX$$ 


WHERE $ IS THE ECHO OF THE ALTMODE (ESCAPE) KEY, 
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18,  REASSEMBLE AND RELINK THE PROGRAM DEMOBG.MAC, START THE 
FOREGROUND AND BACKGROUND PROGRAMS, AND THEN KILL BOTH 
PROGRAMS, 


19, RUN THE FOREGROUND AND REPEAT STEPS 13-16, 
BASIC | 
20, CALL OUT THE BASIC INTERPRETER, 
21, ENTER THE FOLLOWING BASIC PROGRAM, 
10 =PRINT “INPUT THREE NUMBERS” 
12. PRINT “I WILL PRINT THEIR PRODUCT” 
15 LET P=1 
20 FOR J=l1 10 3 
30 INPUT J 
40 Pp=P*J 
50 NEXT I 
60 PRINT “THE PRODUCT IS";P 
99 END 


22, RUN THE ABOVE PROGRAM 

23, STORE THE PROGRAM ON DISK, 

1, MODIFY THE PROGRAM TO PRODUCE THE SUM OF THREE NUMBERS, 
25, RUN THE MODIFIED PROGRAM, 

26, STORE THE MODIFIED PROGRAM ON DISK UNDER A DIFFERENT NAME, 


27. CALL FROM DISK AN EXISTING PROGRAM IN A FILE MATCH.BAS, 
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28. 


29, 


30, 


31, 


RUN THIS PROGRAM. IT SHOULD BE SELF-DOCUMENTING, 


RE-RUN THE PRODUCT PROGRAM FROM ABOVE. INTERRUPT ITS EXECUTION 
WITH CTRL-C AND RETURN TO THE BASIC INTERPRETER, 


RERUN THE SUM PROGRAM, 


RETURN TO THE RT-11 MONITOR, 
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dlilgital! 


digital equipment corporation 


Printed in U.S.A. 


